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Abstract of WO01 84227 

The system comprises a display device having a 
pattern of pixels associated with color filters (5B, 
5G, 5R) and a backlight system for illuminating 
the display device, which backlight system 
comprises a light-emitting panel (11) and a light 
source (16) associated with the light-emitting 
panel (11). The light source (16) comprises a 
plurality of light-emitting diodes (LEDs) of at least 
three different colors, the LEDs being associated 
with the color filters (5B, 5G, 5R). Preferably, the 
spectral emission of each of the LEDs 
substantially matches the transmission spectrum 
of the color filters (5B, 5G, 5R). Preferably, the 
bandwidth (FWHM &equals; full width at half . 
maximum) of the LEDs ranges from 10 ( FWHM 
( 50 nm. Preferably, the intensity of the light 
emitted by the LEDs varies with the light level of 
the image to be displayed by the display device. 
Preferably, the intensity of the light emitted by the 
backlight system is controllable on a frame-to- 
frame basis and, preferably, for each color. 
Preferably, the LEDs comprise a plurality of red, 
green, blue (and amber) LEDs, each having a 
luminous flux of at least 5 lumen. Due to the 
comparatively small bandwidth of the LEDs, 
much larger color spaces can be obtained using 
existing color filter technology. 
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-o-H. LEDfe- «B| (5B.5G.5R)Sf «>^^7llfe. A LED^ >-^ = % ^Xfe zj-e}- ^ (5 B ,5G.5R)3 

^.4 <L3. *}^*M$Z, LED ^] HH = #(FWHM:^l^-)^r 10nm^ FWHM^ 50nm°l c +. 

H>#a)sl-7fl^ zj- cflgfl £e |6j tfl seflog 7l«Vo_3. aflo^ ^ «*-7flfe. LED-fe- cH=s] 34; 

a] 4 %-a|) LED* JSLIH^, 4 4^ LEDfe *\°]5L 5 lm3 ^(a luminous flux)* LED^ ' 




- ^7] t)^*4M z]n}o}^ a«3«Hr *]^-%r S.Q*fc 3, 3 sfl (assembly) °fl 3 

- 21 °- ^ Bflv^ ( a light - emitting panel) 3? #7] ^ 3tfl^3)- ^2]^ ^uj-fi) ^^.g. s. 
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#7} 21^^ =L *M3. <g^^ Xlcf. #7] 2H*flfe 4*1 ^ 2.q^«^Ai A}-g-^c}.. o]^ 2^]^ 

4*1 7\% °i|*l ^ 2^ A]i^ (edge lighting illumination systems)^ °]€-«> ^ 2} °1B (backlights) Q ^ 
€ LCD afi^^. ^l^Sjfe ^ ^il-eilol t^h>o1^s}- ^-o- ^iS?flol( n on- emissive displays) 5- 

2^ a}^« ^-s] <*flH-> Sfi-^sJ c|^?im ^ g^r tH» e?»ii> ^1E) 3 ^| 

°1. MICH'S £fe ( = ^1^°H^ 



O.S.. -H^<HH <?i^-€ ^if?M c]«H^ fl^°J *H€-a- Sfe ^<fi°l 7l** Stf*M. #7l ^il 

£ W a^S. Sf^-S] ^^-o)] <q*fl ^^-^r}. t}di§BJM ^H>o]i^ (I^il-Sflol) f^sH ^ o] 

»H afe c-iHBirLsflSi ^*>7l ^sfl, ciii-efloi cjuw^fe 7\% *W 

tb^-. LCD iq«Hi<^M. ^el-oiE^ti t^-a-Rr ^ i^^l afe- ^S7l °fl al«f| £2sH, cHJt!- e^-^sI e. 

47>^>-§-€^. ^7l (electrophoretic) 2.^ ^7] ^^(electromechanical) Jl^t* 7] 



■y- t-S: 7]# sg = ( a tubular low-pressure mercury vapor discharge lamp)*]^, Alofl °1 % 

^ ^ i^is 7l¥*l-te ^^s. «€cK °1 #*J- 'St^^ Kt-Q 4**1 £fe -frejs. ^ «1 

gfca «fc =fl^* ^*M, (#) tflJ?- «Ja>o} ^.71 *«d ^€cK 

°)e^l- 2^ aI&SH o]<4 ^aj 7>^ ^ 4°liS(LED)^ ^ ^7l^ ^ ^7l ^ ^>S.i 

4^r^ ^-^7} ±7.}°] # ±±7} *\]^ *c 5a^f. * «a^^.S ^- (oflX|) 

EP- A 915 363^- LCD c^MiS}- 2^ a^^^ S^Sfl* ^1*1*^, <#7] 2z*$ + q -&^2) * 

A S«r7l ^tr ¥ 7fl £fe ojAj-o^ jg-g- 5.^-^. <>1^« LCD c]^#?flol ^Hr 0 l^^ «>^* ^ 

^ 2^€cK % i^fe ^ltb ^a 7 >A>^.2]fetfl, o] tg^- 5.3. aH ^o]^, «1s^ ^ ^ ^. 

^•'iJ^ 2:^^11^ O] 2^^1151 2^ A]^^ uflS] ^- i i7 |. 7].Al xflo^ Aj-o]^- H^o] ^^-o] J7^^ 

^7>7] ^5?lS^(a fixed electromagnetic spectrum)* ^cffe °}^r 2^^£l 5L#* ^Al^lcf. SE^b, 

«>lfe cl^l-^]ol C]u>ol^ofl 2ltb ^ 5.^ (color rendition) °] 

^- S.^^. ^*Vt11 Hfe <L2. 4*1, «• ^3 ^* *7>?1 Jl#* 7>^1 

^ cl^l-eflo] cl«>oli^ 7 flAi^ Aq (color rendering) ^ ^^^^1 3-<ys} 2^^l* ^l^ 

^°l^f. 

-g- °l5ltr * ^7> ^ ^BjSl- ^^-S>jl SttAia^ Aj-ol^ ^ 3)-^ 7].^ qojsi j$ 7fl3l « 

* =M i£f £*«ii»i ^ #1 €cf. 



«■ tt^sl ^It 1 ^fl S ^ltb WM^i, " W LED" *r ^7) LED7> ^elofl, LED^l 
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7flSl -S-ol^- ^ £tt LED* S^Srfe ^^1«W^, # iife <a«V^ AS. 3<q LED* i^tt^-. 

°1 " 4 <>lel-fe 3)4 LED^ i^e^ ^-a}7} $4| ^2} *g^SL\ ^ i^e^ofl o.a_ ^ 

3 ^ r 7 r 34 (Jf.;4) ^s.^^ ^-S-^* ^ 4^7} tfl 7 fl -sq Q% a^o. 

S n 1 ^^. # iir 34. (^4 *J-§- ^) ^4, 34 LED-g- S^-^-cf. ol Tj-fofl, » a} 

am* 34 led-2} ^4^3 ^ (Wy ^4m34 4-§-sH. (34 



^.1- c]ti r °l^°1H A}-§-£]^ =g-B}- ^la^ tr i^S^ «,H = #* Sfecf. FWHM(" full width at h 

alf maximum: S^fe <=>}^ f^ll. lOOnm^-4 37^ ^ (order) °]t}. o]e^ 

HfiS.^-* JSL* ?>^Val (W) *^ ^B]7M>-g-£l7l ^$olx^. 7flAl£ 2; Sfl ofl A^ , A}-g-£ # 

iir, ^ *H 4^ cH 1 ^ ^ i^S^* 7 r *l°l <*«u-| «.«. 0 ] aJ-o]^. 2^0^ 

IM-S]^ ^ 7^ w 0 >^i *g = (^ ^H.)olcf. &5.^ ^ ^7} *}im i+Efvfl^} ^ ix^B^ 

$$1«1M ^ oflu)^^ ^A}ts}71 7flA]^ S^^fl^ ^- iiS] oflui^^ 3i-&3H T^r°l^l o^Sfl ^ 

^#5ll 0 l* AS. (brightness) S slaaj hIJl^^AS. ^«t€^. ©lS^. TflA]^ oflui^] Jl#* «lS 

3 



Q #n -*>*^I«H, ^ Sife 4 I°Jlfe 2--¥- 7l#^ ^4°W € ° s v 33l 1931 CLE. 4^ ( co i or 

triangle)^ 2]-* (^) ^^ltb^. ^7l (^) *?Vol ^-i^^, A«j ^€ ^ ^^ol c)i 

#5flo] cl«M^°fl ^^m. Sfltf. S*. 4^ ol#a> jiflS. (saturation) tt o] a] ^ 

«HM, ^^#511°] tqa>oi^ofl oj^fl ^^s^oi^ h 151 ^ gTfl a.<a 



^■^^rfe. -S-ol* ^fe LED(^"7] LED^ ^il-^ol ^w>ol>h vfl^ ^ ^^ofl ^^)^- A>-g-^- , ^^^1 
*\ 3L^r°l ^7V5]ul tqi^5)|oi ^aj-ol^ofl slsfl tq^l-eflol^ Ajj^. ^ safe ^^ol 7HAi^cf^. 5}* 

iWrSitf. LED7> ^ = #71 nfl^-ol!, LED^ ^sJj^^ «J-A r fe ^^-©1 S^AHoflAi tfl^a 



7fl^l€ 2:^5flol|A^ % iif ^<y- ^ 7]^" « 0 V^ ^= A>^-^>^ o> ^. ^ o. LED# ^. iiS A>^-^- , ^-o] 
«• ^1^ LED o} zj- LEDfir ^^«ffe ftej- ^E)^ oS(^, ^ol^- LEDSrfe ^^Tll) ^-g-« ^ 

$»icffe ^Olcf. Olfe LED* tp$H ^<a°j ^ nfl^- ^V-B-l-Tll ^^-A]^ ^ ^711 (^-Aj-) cji 

^^1* ^ Sa4. ^^tb ^>fl S^sl cflfe 7]#^ ^^^l-oflTfl ^ <£sj;*l NTSC.EBU, HDTV ^4 ^ Ifo S ^ 



LED7> ulS^ ^ 7}*l7| Bfl-g-ofl, CLE. 4^ i-IH JtT^ €- 4 ^?>ol ^ 5a4. 

* 4^- u o V ^* JW-ol <d^^ 7«J-ltt £vr Cl^«5fl<>l cl«Voli Aj-ofl Cl^l-B)|ol5|7ll ^Cj-. 
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^"71 *1^S] <M] 7fl S^r O. LEDSl 2:^-* ^ ^# 0 1 1931 CLE ^ ^^^>H *M. ^71 

+ o\) 3]*fl ^*s}^r, s^X] ifls] XH u o v ^> S.€* £^ LED°fl ^M-Jfi *«>1 -«d^€ 

^ -a-^ofl *<Hb v *r Ji^tM-. 7>^, ^£ # (ambient light) ^ ^ *£* ^^S> 

fe "SH* **ti, 7>^ (7fl°l-§-) ?}ZL ^/2L^r 3*^1 =Sa^£l i=Efl|oH. :g-3fl, 2.^X1^ A>-g-7|- 

oj -2l*B <3^* «>* ^ eg- ^o) **1 



4^ £ fe LED* -#°]-& *W LEDS] -tfrfla} *H U-o_3.4<| c^*3H T^ol^oH ^ 

«H 4q 5L°1B7>. Cl^»eflol t)«HiSl -f-2}** XH* ^ A £0], 2^ ^ SUtHr * 

7>3°J ^3* ^ WS. ci ^l-ell o] c)u>oiiofl em z)^y)o}s)^ #j£s) A_q ^jj.- c^^^eil 

ol C|4c,]iol| S^A^r o>u|el- 2^ Al^^ofl ^*fl XH^. S^Sfl vflS] 2:^ A]i^ $S 3 e>l 2} 

c^W^ *14_2] ^4* (transmission factors)* ** ^S^S SHJ* ^^efl<>l*rfe31 33.03. A)-g-S] ^ 
SU 1 }. LED* Al-g-^-o.^, o.s 2.^* ^ Si^r. 



- ^^fe ^ 7fl^ 

- ^71 XI 7flS] Q% t\-o}2.^ i^e^ «^>fe tfl-g-Slfe ^-e} ^Bl^ i^e^ofl ^^^o.^ ^.^ 



O] ^AlofloflAl, XI 1 ^^"£1 LED3 st^S^ ^| 1 ^^51 ^^^4 XI 2 L 

EDSl i^e^ s.^^. xl 2 ^B]^ i^|E^4 <g^-s)^, XI 3 LED^ i^S^ s.^ o. ^ 3 ^ 

<3^nf. ^J-oltl- ^ 4^ 5Jfe LED* , ^-oltb LED fM-fe 

LED 2}- €^21 iii^E^o{) olS^, ^ ^€r°l 2:^X|ofl^ 2:^ *1 

^ LED*} cjil-isflol c)«>ol>i vfl£] ^E]^ «=l«fl. -g- ^ofl 4€- 2:^Xl£l <^|vi^l 



^* a^M. 

- ^ ^elfe 

- Aiofl, ^7) ^-ai ^s. ^7] 3<a] 4<>lis.s.-?-Bi %* ^-^ ^ ^ 
^s. ^7] *q w tH^ssL^-iH ^atb ^* *4^l7l^, >a-7} *\q^^S=^2. #7] 

= jgJjS-El ^3^> ^-A *4A]^Cffe *^)* ^feC}. 

i^lS^ ^cflAl* SXI LED* 7s>**7ll ^ sa^-S.S.'H. LED7> -#7) 
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^-^ofl 4^- af^-^tl- ^Aloflfe t% 4°l-2-^ ^ 34^ 44fe, 7M i^ns^ 4°13_S2l 

a^SSI 3444 ^€ 4#°) tJl-8-*Kr *>4 ^44 i^s^ 3^*12} S^ofl cfl-g-^s., ^13^4^ s. 



^.1- 4^#3]°1 ClaH^ofl^ A>-g-^fe ^4 ^4^r 3. i^jE^ i|«Eii £fe4. ^t^^S, 2}4 ^4*r 

4#4 4*ft^r *&£*3fe4-. ^^^i., &q ^ ^ W- ^.efe 4-a} 4^ &Sr jw ^ 

HE=1- $Hr4. 44tt i^H^ «Ji^4 ^-fofl, LED ^ ^4 ^34 idjE^oi ^tfl*lsl ^Jitl: ^thi- 7>¥*> 
Tfl *}* aj'g-* LED* 4^4 ^ Tfl #4 ^ &4. 44 «:4 «4fe g£ SlHf g-fetfl, o] ifflefc. O. jg. 7 >a1 

4<H S^^U tf * 444* #^r4. 43.^. 4*4 W ^44 ^^-*>7H 4^ 44 LED4 AiS} °r 7>^ A] 
4 #H 5H «.(eye sensitivity curve) 4 4€- -fi.°H 4^4. °1 "fl^-^. #^^1 # ^ tfl -41, 3^. 
4 ^) 4-4 %4. 44 LED4 ^4 4 7>4 ^Aj-4 LED7> A}-g-44. 



44^LED7>Aj-<a4_o.i=L ^71-^1-71 i^H^ £^4 *4 €44 4*fl*H 4-g-S|fe L 

ED« -id^fe M]SL^ &i&7;}t\; 4^447)1^, 4°l-2-i= ^ aj<H£ sl-q-S) 4444 4 £4 3H)- 

x led max ^ 4-§-*h=- ^4^44 4444 44-\ cf max ^ ^74i^* ^^l^Mpr-^riss™ 



4°l.°-^4 i^e^ «H^s-o] n]zm 4* ^.o] u]-^-a]s>4. 2^*114 43*4 tb 4^H°fl4. 4°l-2-S-4 ^ 
Sig SE = ^-(FWHM)^r 10^FWHM^50nm 44°11 #7-11 tb4. 

i4^3 »jca^. l0<FWHM<30nm €MI*4. 4^4 ^7}^ LEDfe 44 

20nm^ HSE-^-i- 

LED°fi 4*11 ^-2] ^ cfol^.s.s) (luminous fi ux )# ^^^0.5.^ S^cf. Sl^^i, 

oflui^l JL^- IMiS. "a^Vi^-. 7>^, LED^ % #^21 Aj-^tb ^ (dimmed) ^ 514. * tt^ofl 4 

€■ 2:^^151 -S^oflfe 4-°l-SLS-°11 H ^>€ ^ 7j- £ 7l- c^l-i-floi ^401^011 o^sfl cl^i-efloi^ 



7>^, «r^°fl^ ^tl ^Wfe «14-2- -*«8* «fl^^. t^i#ailol c1a>oli6fl o)^ ^^s-eflol^ 

2:^ Bflt<sl n, *\}°] ^}^r 2^ Al^^o] LED -2] % f^l£S ^ ^ ^4. 2^ 

^^r 4^1- ell ol ^4°1^» 2^§>7l 410) °J=^ Sl^S. ^Al^ll} (couple out), q^l"^^ C^«V 

oliSl Ali^J 0.5.^ ^ -t^JES. - ^^1 (pi nc h)" ^ ^^L7> £4. 4^#^1°1 44°1^4 

4^ ois.-^ ^ ?ie}iS 4i«-^]°14fe^ ^^-2.5. A>-g-^ ^ ol^tb ^^-5-. 4^«3H* ^ 



4^1 ^-47} ^i€4. 4^4*1 ^ ?!2}iS s}-^* -8-^4. 
alif^?! 5.5.^1 4. 

2^ Al^^^. 2^ 71^ 7>^£^- *>JX, ol 71^-4 4^-f.^ol 440^4 4^f.2flol 7l^* ^ 4^3.^1. 

^4 4€- 2^^|fe f-^ ^e^^e^. 7}^-5Ml t>4. ^. ^-^o{| 4^. a^sfl^ ^44^ 4-aj- 4^efloi 44 
ol^s ^4fe ^4°lH* ^Aj^.4. 
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£ ^igofl trf^- 2^*^ Sj-ftb^HTr W tWAS-** 3*fl a o V ^>€ ^ #£7} cfl = Sfl°J 7l^( a frame 

-to-frame basis) -2-5. 2^€ ^ &4-cr ^K 1 * LED^ (luminous flux)^r tfl 7H&0.3. 

ttV^tb ^3 ^ 4J#*r7fl 2*i€ =r Sflcr. LEDfe % *33 ^ flols. *^«fl^ ^ 



H.^<a 7l«Vo.S. 2*^ =r &4*r «H!* -»©1« LED 31 5-^1^ 7l«h°S *}#*\ 

& %9) Aj^Tfl 2.^ ^ S514. ^ <fl ^ 7]«>(a color -to -color basis) LED* 2 

t Xife U"^^ alcli Sefl<a (*fl2=)°1| " «*] (punch)" £fe " (boost) " 7> 

*r °1 ^-T-°D, <H^ ^3 -fr^l LED3 ^ " _0_^E.5}o| JL (overdrive) " ^A^o. 

S 4H€^r. *-H*l tr«- -fr* LED* ^r£r ^^M" ^.S.*}^ .SL5.* ^S. SA^r. 



^ LEDS ) g-igo) ufl-f ^^-S>cf. cj-E- ^Al^oflA^, # iife a^. LED^ 2.^5} <$o)i£ 

apj* £fe t)l TflSJ LED* 4M« #7l 4 711 2fe ^ LED^ 7)^3\ 

°fl7fl ^ 1931 c.i.E. €■ ^ 5tl>ll 



ti>^-2j*>7flfe, ^ tirOl^E. 51m^ ^Sr LED^ LED ^ S|| 

^l^^cf. ©lei* aljL-i- , Ji#^ LED^ a>-§-^ h>^^. yls^ ^ ^- ^ LED^ ^7> ul^l^ 

^ &£Kr ^"^* Sfe^f- 2^ 2 n Ji ^ Sl^r-i- *^Al^l^. LED^I ^>-§-^ ^ ^-^^ 

Hla^ nfl-f ?J AiMli alm^ ^ Hi -g-, LED* £f3}fe 2^ Al^Sl ^ Hl^-olcf. LED3 A> 

■8-8: ^2^# 7>^-^7fl ?V4. 



•S- ^ 4# «>1JM -fi^H* ^-2*H ^*VtI1 ^oitf. 

3£^[* ^^1 #^tflS. EAlSJ^l ^cf. **1, ^S.^* ^«fl, -a^- 371^ =L7fl ^-tflS)ol £Al^cf. £.^<H1>H. -fr^> * 
-gig 

H lafe ^^S^ol ^ 2^ ^1 — ^ "fr S.^*Hr 2^^Sj S.^, 
£ lb^ €■ =f# 2^Sfl^ ^Aloflol i£t£5L, 

£ 2afe 7fl a] ^ 2^^HAi A>-g-5]fe ^Hfil «o V # i^H^ 3l *W ^ Q^S) ¥4 ^S^* 4 

SAl^neflH, 

£ 2bfe *W LED21 «o V # &^Sfl ^ W ¥4 i5aj3^^. £Al 

£ 3-cV ^ii-3H ^H>ol^oI| 9\n z)^n°]S)Tr ^Hl tH«r ^1 ^ 4$}=^ ^ W^^r u l^€. LE 

D°fl cfl^- 2}-i(chromaticity co-ordinates)* 3E.^*Rr C.I.E. 1931 W 4 !^ 

^Itb^^ 
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£ lafe ^^#5H°1 c]a}ol^ ^ 2^ i^-SVfe (SK)") ^^5-511°) t^ol^^ tf-Q 

£3 7le|feA>^ ^^). 5^9(3)* i^^J Ai* *t_v <d«l *H 1 ^*3 ^(5)°fl Sl«fl t^^si^, q 
^^-(^1 2 ZLl-Sl ^^-(4))^ SHJ" tfl* (picture content)* 33 W. *ll 1 3f £^-(5)£r 1 ^ 

^•(column electrodes) ±S£ *1 3 °L 2 ^* 3^(4)^ ^ ^ ^dn(row electrodes) ASE *13€«r. 



«>m»> ^^l-eflol rlBH^-H. ^(4)* £^^1(6)» *«« *IW $3. (9) .3.^3 (o^Szl) *fl 

<H ^t!*M. ^^(5)^ S.^i^l(7)# **fl *H S| 3.(9") 3.^3 (o r <£3.n) -ids* ^SW. ^ 

<&aH4 €^8r °l*« r ^ ^* **fl ^§-€4. 



c^SaiM c]bHis] 7l^(l)S] S^(2)£] #3 T 1 ^^ *MJ" Efe ^-efl^ * -11*1*1 fl«B, ^^l-sll 

^71 %^ #^ol A}-§-5i ^ ojcf. oleltb €71 W #^Sl ^Jsqfe (twisted:*!^) m«>«l (nematic) ££r #+3^ 
ojj^ #^ol4. oj>£3 o.s. ^71 %n ol #^ ojz^ofl 0J 7 >^ ^oj-ofl # £fe lg*yS|fe #* # 



£ la°1H 2.^ Al^^J o. £ lSl ^aHHa^ ^s-7l (25B.25G.25R)* ^^fe- ^J-oHJ. ^ % 

t+^Si ^ 0 l-°-^(LED) (16B.16G.16R)* £**4. «r3-*l*r>flfc. LEDfe tq^isflol c^oli* ^-^-sffecll 
A>-g-5lfe »H £l«fl t«-*«t^. o]fe s. i a oflAl cl^l-eilol c|uH^ ^ 3|jl(8) $ 2^ ^l^fl^ *1 

ol 3}3.(19) ?>S1 ^^o.S °lfe ^°l^.^°fl ^tfl ^ 7j-s. 7 > cl^l-Bflol cla>ol^ofl oigfl 

^«3H€ SHI-al 2^ ell^ofl 4^ s>7ll t!-cf. H>^-^^>7flfe, ^ i}oi.o_s.°il ^"^ A 

tfmS.Hi<Q tfl =SH<a 7l«Vo_S. ^ ojcl-. LED^l %^-§r Z.m<3 tfl H.efl<g «V*^«- ^ 7j- 

-«^<r£«r ^1^*>7)1 =r Xl^. SE$. ^ol^. L£D zl-z^ol ^o. a^oj cfl h^oJ 7 1 «V_0 3. 

2:1 55111 ^/afe ^ ^# ^^*r£^- ^1^*V^1 2:^* ^ Sl^. ^Hi^l, LED^r 



5. laofl^ 5.*}$. ^AHofl^, %Sl -^-J:(16B)fe LED* Sl«l«rJl. ^-J:(16G)fe ^-=r^ ^ LED 

# alal^M, ^-2 ^(16R)fe 4^ ^-!J| LED* LEDfe LED^ (€^) 

t 1 ^^^. h laofl^i ^H^Ai, ^s.(i9)fe q cfl ^ 71^-o.s. led(16B.i6G.i6R)» 

Cr# ^^Hlofl^. ^1*1 €7.} #*lfe zl-^ led* 7flt^ tF**^. LED* 7flt^ o.S ^f-*Kr 

?\% LED^l Jl^" 2:^ Ali^oflAi 7 >^ tfl-§-*>^ LED^ ^* ^7>a1^ o.s.^, o]^« 

^ oj^ « o vo>oi #)«fl^ ^ al^ffe ^olcf. 



LED^I ^S-fe (fluorescent tubes)^ flSSj ^ aflolcf. LED7> A>-g-^ nflofl^, ^-o] Bfl^S. 

3fe ^^Sl el ^cf. ^ iiS LED* ^>-§-«rfe LED 7]- ^ ^lS. Sf)^^ 

^ SlCrfe ^°lcf. LED^r ^^(11)^ «J-*j=o.S.^ 1* »Z*\i>\*\ ®<m (UV) ^"^1* f}*r«H ^^r- 

LED21 A>-g-^ LEDS.^-Bl ^* 3)1^5. ^^-A]7lfe ^^ol ^JlSltHr S^^f. LED* A>-g-^-o.s^ H 

t+ 2^^- 2^ ^1^^* A S-*^cf. 



^>-§-€ LED(16B.16G,16R)-a- «>^3]€r>7flfe 5 lm o]#4\ ^-g- ^fe LEDolcf. 3. ^ LED^ ^ 
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LED ^ Bfl?l^lS.£ *W LED2) ftaflfe " Barracuda" LED (Lumileds) °1 c t. LED ft ft^pft 

LED2) 151mOl^, ^-Ajj leq^ ^ i 3 lm°lft. ^ LED^ 51m°lft. LED^l ^+ 20lm°lft. ft 

Al^, " Prometheus" 3ft LED (Lumileds) 7> A}-g-sH, LED ft ft^<fr 3^ LED^ ^-f 351m °1 ft, ^-^ LED 
2] 3 4" 201mO) ft . 3 ^ LED^l ^ 8lm°l ft , ft<*l| LED^l ^ 401m °1 ft. 



tiFWIfe, LED(16,i6M6"Hr {metal- corerS^r- 2ft) ft** SJ3. ftft(PCB) -ft*!} ft-ftftft. ft3 LED?> (# 
# iaft) ftifl SJ3. ftft(PCB) ft<*| Xl^ft. LED°fl ft^ft ^ PCBt ftft t ^Tfl ftftft ^ 

Sflft. «r!ft 2:^ Ali^sl ftAH°|*l. (-g-^.s<H) £41 SIS 7l^r(PCB)^r 1 #3= 3*r¥-» fti«31ft ft 
ft°lift *B-3*r3#ftft. 



£ lb^r ft *ft«1| ft^ S^Xlft ftAHsJ #ft51°|ft. Sft + ^ ^ft, ftilft ftelftft°HftS(poly 

carbonate), PMMA, Perspex. ftBlS. *|ift * ¥=r ftft ^^(11)* 1W. 3 ftft ft^rft <3^*HH, 

ft£ ifl^(H)-g- ft*l| ^ftftft. ^ft ^ (front wall) (12) % ft #ft «| ftft ft«l ^ (1 

3)* S^ft. ^ft <3(12) S ^ft ^(13) ft°fl °tift ^^(14,15)01 ^flM 3E. la^H i^l€ W^l, °flft 
^(14)£r * ^ftft, ft ^(16)fe ^71 °flft n^ofl ^ftftft. ft % ±^(16)^ ft*rft ftftft ^Ifta) L 
ED« Sftftft(:5E. la« 3= lb°1Hte ftft^ LED7> 5=a1^). 



ftft *H, LED(16B.16G.16R)3.ftEl ft * ^ °1|ft ^(14)^-S <yA}5jft *fl^(ll)AS. ftft€ft. ft 
ftJjL *VA}2] ^e]6fl ttj-ef, ^ 7 r ^ ^3=3 X|ft€ ft^ift (deformity)^ 3*B *fl^(ll) ft^S ^ft^lft &feft 
ft, ^^(11) ft°M *1^ ft^S. ftftft ^o]cf. ^ ^-^ ofl^l ^(14) fttfl-ft^ ofl^l T»-^(15)0J| «}^-aje>7ll^-, 
W«| LED°fl *a>^ ^ ^ ^ft 7 l ^*fl ^ (10 )7l- ^ ^1 «>^- 7>5^# ^flSlftjl. * i^(16B,l 

6G,16R)S.-¥-el ft^ft afl^i tfl^^ -fr^ft7l ^ft ftA> ib^flfe S^lSl^ »*)7> ^7} € 

^1(10)fe 7>^ LED(16)» *ft ^* ^^>7fl ^-g- ^/SLfe ftJ^-Al^lfe- ^1S.(19)(S lb°H H^^t.] 
^^€=r. €^1(10) ^ XI «H sls.(i9)^ al«fl. 3fl^(ii) si-?-s. «o v #€ ^ ^ 0 <J=°fl ^fe^-fl ^>-8-S|fe afls 

4| Wt&o] 9X^. 



^-§■^-¥-3. ^ft^l?lfe^ft^ft«l ft^SII^(ll)^ (13)21 aft (18) ^ X|*ft^. olelft^ft^rft^r 

fl- 71^-ftt}. S-^ft fl-ft Aj^^o] O] ^.2: ^ ^ft€ Si^-ft, -^71 ^"ft A]^^^ 7>^ ^ 

^ (12) (£. 2°fl^ £A)£]^1 ^) Aj-ofl ^-^ Al^^^- 7 \% USr % ySi (broad light beam)* ^ftfe^l 



^7l ^ft ^ft^r (<a^ SjftSl) ft^^-S. ^-A^slft 7>^ ^5L?1 ftifl^ ^, ^ /Sfe (screen - printed dot 
s.wedges and/or ridges)* Sftfttf. ^ft ^ft^r 7>^ £^ Sfe ftSftSB^ (sandblasting) °H 

31*11 sfl^(H)Sl Jfift **(13) ^^€^r. ctf^W^l, ft^-¥"fe 31^(11)^ ^ ^(12) vflofl ^AJ^. 3- 

^- ^A>, A>^ #^ofl £^«fl LCD tqiSeflo] ^BVO]^ ^(S. lb^Ai ^Sg fti) 2:^ Aj^^J 

^■¥-5. ^ft^Cf. 



3c. lbfe ^^A>oj:^ol (^%) ^-a>71(28) ^ (^^") ftA>Aj ^-av 7 ] (29 )^. JEAlftl^, ^7] ^71 ^ ^3)1^(11)3. 

¥-^1 ft^ft*-fr^7>aj6.S*ftA]7H *°1 (LCD)(^-) ^^#«flol rlftol^ofl tflft^^-sl ftftajftftft*^ 
53-2- ^-^ft^. 

£ lbfe ^^«Bflol(LCD) sfl^(4) ^ tte* €^(5)* Sft€r>fe LCD ^^1-^ 0 1 cl«>ol^ ^Hf £A]ftt|.. 
H lb^Ai £A]^ ^aH^, LC ^(4A.4A')fe **rft 'r Si^^- ^ft^. 
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^Aloflofl^, ^2}- ^Bl(5)fe #3* 5HH(5B)(^), ^(5G)(^). ^ €^(5R)(^^)°fl 3*1) 7l£- 
-y- -aj-l- a**^. ^e} ^3(5) t-fls} §e> €Bl(5B,5G.5R)^ LCD ^(4)31 tfl-8-*}fe LC SL±<^ ifl*€tf. 
€3 (5B.5G,5R)fe- tt^ ^°fl tfl-g-SJ-fe- ^ D J-ir -2-*j l-sM^lrJ.. 

tt* ^1(11)^1- LED(16)-& 3.#*rfe ^ *}^*§ LCD 2fl^(4) ^ ^El(5)-& i^-Sl-fc c^-teflo] ^a>o] 



£ 2afe 7fl*l€ ^U^MAl 7.}-g-^ *S # -^-^ «o V # ^^S^ (a characteristic emission spectrum) (?1 «. 

f) ^ 3H(?l«.a), b), ^^(?1«.c) ^^HH^ ^-4 i^^* 7 r A] ifl^ ^J-(X)^ ^> 

^3. HAltVcf. £ 2a°fl^ ?l«-(f)^. S*l€ = « 0 V# i^H^^. t4<£^. aj^^j t}-^ ^ "jEf 3LW*L 

°IM*1S1 cf^- «J"A>€^. *g^r tfe* ^7} *\zm i^B^ <3^°1H 

Sofl Efl*fl oj^-Al^ ^ ftcf. nEit+, 7flAl^ S^H^*^, 7>^ J2.tr ^ Ajj £i=. ^(fluorescent 

lamp) 3 ^*1 (phosphors) 3 i^*>fe #^*M, t}<£tb 3*1 7} 51 2a3 oil 



£ 2a°fl*l ?1 «.(a),(b).(c)S. c]iteH°l ^«Vo]i ifl^ ^1 7flSl ^ ^cfl^ll- ^ ^ 

<a«J-^ O-S. Sel- : iEl(5B)(7l«-a), «er ^^(5G) (?1 « b)fe 7>a] i^S^ iflo^ ^ 

= # iL°!t}. ^b] ( 5 R) (5H « c )^ 7>A1 sqjfofl a-Sr ^cfl^l 



£. 2bfe ^^(5H« a'), ^(^«.b-). *M(?mc') LED^ ^ ^ ^ (?1 a a) ^.^ a. b) _ 

^^(7lH.c) ^^El^ JfL^ ^^E^^r nmS] ^(X )^ £A]^. £ 2 b°H^^ ^(7) 

a, 7l«-b, ^tic)fe£2a^fm (5B) 2L a) ^ ^ ^Bj (5G) (7] «. b) 3] ^ 

Ji^^o.s-Ml, oil- i^e^ ^cofl LED-fi- ^ Si<H, LED 3l ^ ^^5] i^e^ ^ 

Vj\Z\7\ ^Httl ^^(LED)(16B)(7l«- a') 3 ! — ^!H^-S: tfl^ 465nm°fl^ ^cfl^l* 7>a1 
^ cfle? 25nm^ FWHM* (LED) (16G) (?1 b')^ ^S^^r tfl^= 520nmoll^ ^tfl^l» 7^^ 
tfl^ 40nm^ FWHM» #fet}. 



^- iiS A^ ^ o. 7l Aj. u c V^ aa| A>-8-tl- 7fl^l€ SlI^M tfl«fl ^- i^S. LED* ^^-8: ^1 

«• LED ^ol. ^ltb LEDSf o.^., AV^lJ!). ^ ^^0^ ^^.^ ^ 01^ ^ol^. 

S.2bofl^.^-^ S^^BI^ ^-21- i^E^^u. b )<i tflt!:^-^ LED(?1«.b')^ 'g^^^ol o>qrf. 

tfl^ 535nm°fl^ ^tfl^l- ^ « 0 ># ^B^(b')^ ^ LED* # «1 #JLiM . ^ LEDfe ^ ^ ^ ^ ofl 



2) 4| ttSr ^El(5R)(7l« c)fe 7M sq^-ofl ^^l*>fe = S £7} nfl^, ^ ^ ^ ( 5 R) 

^ ^^Wofl LED(16R)S] 7 >^ Alz)- tH «.Sr cf^. ^.o]ofl o^«fl ^^^cf. o] nfl^-ofl, 

71* ^ -SU^.-^.^) cfl^I^ (^^ S* ^) % A -^, ^-^ LED^ Ml ^^"Sl LED7> 



^ i^SAi Aj-ol^Q- ^ 5Jfe LED(^7l LEDfe cl^l-eflol cla>o)^ iflsj ^ ^e^sf ^^1)S A>-g-^-o.5. 
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*l. 2:3*04 fL-k°] f7}«W cj^l-sflol 440^01] ^sfl tq^-Se]l°14 4^0} -fljAj-g. c^#5]H4 ^ Sife 
7ti4i44. LED7> 4^ SHH.S.(FWHM, *-#3 O.5. 50nm iL4 444 *fr 7}3)-§: #7l nfl-g-ofl, LED 

4 « q Va>^ zj-g} i^e^^l. °flui4 <3^ol 2^*11°^ ^-A| S l-£S. t =r &4. LED* 

4°<hi- 4<a4 «4 nfl^ ^i-Tii 9X?\) 44. 



5L 3* LED^l t«4 4*r4 ^ 45f ^44^ CLE. 1931 44 44*8* 5LA]44 ^] ^4 44*g-& 4^ 
^jo] tq«M^ofl o}sfl 4i^3M€ ^Vofl cfl^v ^1 S §oj| 4.^ 444 44 44*§4 4^44. ^ 4^4 LED 
7} £44"fe4 i n GaN LEDfe 3 Til 4*H4 ^AS ^144. AlInGaP LEDfe **| 3L44 4°-S X444. £. 
3^8: 11 7fls] 4o}4 4.94 InGaN LED** H444, ^7] LEDS-c- 450nm<>il4 4^ 444 44* 4fe- 

LED°I]4 444<4 4* LED 444 « e UHr o]^ LED 2] i^H^ 44^4 10nm £--2-4, 444 LED^ 

550nm°fl4 4^ =^^3 444 44* 4tt4(^ 444 4^4 LED7} £ 3°fl4 £444). LED^ 
(^7fl 4«fl4 4 44 3.A14) -2.-E- #4 44(every intermediate wavelength) 0 ^ *ll2% *r &4. 

3^ 7 7fl4 44 4 444 AlInGaP LED** ^444, <#7] LED*£ 590nm°1]4 44 i^S^ 444 44-§; 
LED°114 4444, 4* LED 444 i^H^ 44^ 44 LED4 ig-Aj-jtit} lOnm ^--2-4, 444 LED^ 

650nm°f)4 44 « 0 >a>^ 44-^ 4^4 44°] 4^£} L ED7> £ 3°fi4 £444). 444-2-3., LEDfe 

.2-3. i44 4 4^ ^Al 0.5. 3.44) S.€r ^4 4444 4^4 <r 44. 



*l$t}. EBU 5.$°11 l4€r A^S] Aj-z^-^^ ^Tfl €«fl^l ^441 -2-5. IA|S]Bj, NTSC S^°fl 4# # 



^- ±±S. ^S. cflAl LED* A>-g-^-o.S.Ml, CLE. i^ofl ^.cf s ^ ^.^.0] ^ ^1^. 7 >^, NT 

SC q 470nm°fl^ ^tfl i^^^ *S*\2] ^-$r ^ %q LED, 530nm°lH ^ tfl i^S^ 3F8"gr 

^-a^ LED, 610nm°M ^ i^H^ #t= LED* ^>-§-^-2.S.^ Z.&g ^ Xlcf. 

EBU ^ *thfr 460nm<^^ ^Cfl i^|S^ *S"7.>Sl ^* ^ ^Afl LED, 545nm°11^ ^ tfl i^S^ B ^>Sl ^* 
^fe LED. 610nm^^i ^tfl i^Je^ 4^ LED* A>-g.^- 0.5^ ^ SU^-. 

2:^ Ali^o]]A-1 Aj-ol^V LEDSl ^^-* ^^s]-7fl Ai«j*>37 t LED 4 c}i*3M tqti>oli tfl ^ 

^El* ^^*>7ll ^^o.S.'Ml, oflui^]^ 6.5. Jl-It^SI i^^l* ^* ^ Slol. ^2]^ O.S 2.= ^ y^ol i# 



Cli*5flol C]a>Ol^ QHf «JU= W o V # i^S^* *§=* A]i^l ^oHAi A>-g-s> 

^ -53* ci.E. 1931 qs\ -a-n^oiH q q^^a 7\%, s. 3* ^^^.s. xai^ 4-8-2.5. sai^, <a-^ 

4 nfls^i LCD (a known active - matrix LCD)^ ^ ^?>Sl ^4^* °1 «1 tl: ^H^^ LCD 4 



7flAl^ S^AfloflA^, HijAfl £°Jeh i ji^^ Ajj ^-2.-1- ^fe ^ ^H.5.-?-B) ^-a|^. «J)^ ^ lc -Q-it* **}) 
tfl^-S>fe ^4 ^ElS -n-i(guide)^5.^. cl4°l^ ^4 ^^€4. «>lfe ^1 7fl4 L 

C i±i ^4 »l<H«--2.5.4 ^^^4. ^ = ^«fl cfl-S-4fe A A -&£.4 4*. ^^l-^oi 

q4o]>iol| <q«fl tq^l-ello)^ 4Aj.o^ ^ -&£.7> ^.8-44^. ^1 LC -2.4i^ Jf 1 ^* (transmission factors)^ ^ ^:5E. 

7 > 43-347H °l*s)s.* ^)1^€4. SE^-, 0.5 LC ii1 sisil ^44 ^4 ^* «A7> 

CHI, 3. ol-B-fe 4 ^r^Sl ^4^ 7>a] a^e^ q]^ ^Ajj £ ^ ^a^ ^ Aj.^ ifg-o} i^(capture)4fe ^* ^-^i 1 
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i7> *>9«tj.. 



•%x>\ #t£Qv±. z)±s.z)}o] ^o|ii ^Hl c)i-=-5)lol^ j^J-S} ^-o]^ ^ ^5E.7> ^Itb LED7> 

5Lo] S ofl a)-g-£l£S., (C^1-3H ^«>oli^ jflo) H3.{8)snmW ^ *]^S\ 2jig.(19)°fl 2^) ^ 



tq^l-^oi tiu>o]^oii <^ rq^l-efloi^ a>3-*H£ ^ £7] ^«fl, ^7}-3 0.5. lc -2.^* ^1 (pinch) 



£ 1^3 tflo^ tf$« &%o] 7 ]^2] t^7H|>|fe 7>^-*>4. 

(57) 

1. 

tt^ *el(5B.5G.5R)41- <a^§ J|&ft- ^-fl(3)ol ^i«3M t^H^, 

•#7] *\^^ ^ 3fl^(il) ^ #71 ^^^3)-^^ ^<H£«>i-|-^ ^4i^(16)»5L^H, 
^-71 # i>:(16)fe -S-oltb ^ ^^-i" £te ^<^i >« 7fl^ ^ c}ol^.c (16B,16G,16R)» 
^•71 ^ tHis. (i6B,16G,16R)fe ^"71 ^ :i^(5B,5G,5R)Sl- 

^T 1 * 2. 

^ 1 w 

-S-71 * 4^(16)xr ^-<>lt> ^* ^ 7fl ^ ^ ^ol^(16B,16G,16R)« i^*>^, 
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#7] fte} 4 7fl£) ^ (5B.5G.5R)© a^-SH. 

^■7] >q 7flSl ^ i}°1.2.H.(16B.16G,16R) ftft^ »^}$r tfl-§-*}-fe fte* ^ (5B.5G.5R) ^ ^^.^ofl ^ 

4 1 *3Efe^| 2*<M) Stl«H'H. 

<$7] % ii(16)£r 34} ^ cfolSLH., *1<HJE S}i43 ^ ^HSl *VM-^ *W 

EM.2.S. (16B.16G.16R)* 

^"71 fte} ^El(5B.5G,5R)^ ^-S(. ^4 5L^*>^. 

^ Alofl, A o V 7 ] ^ ^-el- ^(5B)fe ^S. #7] 4* ^"°liL= (16B)3^M1 ft-flfc *^Al7l^, ^7} ^ 

^(5G)fe ^-7) cfoli>.= (i 6 G)S.^-El -f-uM^, Aj. 7 ) ^s}- ^Ei(5R)^ ^ 

^1 i 2^°fl 9X*\*\, 

A J-7l ^o}^.h.( 16B ,16G,16R) ^ *>M-fe, 7>a] ^Hli MH-H, -*7l cfoliS. (16B,16G,16R)^ 

i^Eiy ^cfl^sl-€-€€ 21-^1,^-71 cfl-§-1sRr ftef ^El(5B,5G.5R)Sl i^B^ 3 ta*l*l- xfi-§-*KE. 

*n 4 sa^^i, 

-#7l cM-fi-S. (16B.16G.16R) ^ *W5. *}^3) i^H^ 2^*1*4 4^ \ , ed max S ^ 7 1 tfl-§-*Hr ft 

2* ^El(5B,5G.5R)2l 3 31*1 3^- \ rf ™* 7> ^-afl A? | <; 5/im yjfe 

^T 1 * 6. 

*ll 1 * SEfe *1 2 $X°]*\, 

^7] ^o]$_S. (16B,16G,16R)2l ^S.^ «HS^-(FWHM)^r 10^ FWHM^ 50nm 3) €-^l*>fe 
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7. 

A 6««fl 5a°W. 

4 v 7l >?IS.^-(FWHM)^r 15^FWHM^30nm ^ ^7fl*>fe 

^T t * 8. 

*H 1 V S£^ 5fl 2 *^ Sl^i. 

-^71 ^ 4°1.2.S.(16B.16G.16R)e1| 4*H ^ A >^ *3 = «fl^J rfl ?1 «Vo.3. <r Xlfe 

2^1. 

3^ 10. 

cfoliH. (16B.16G,16R)°fl ^«fl W« ^ 7j-£fe ij- ^^-ofl tfltJl =2fl<y tfl Hefl^ 7 l«h9_.S. ^ 
^T 1 * 11. 

A l * HLfe 7(1 2 sa°H. 

^7l ^ t+ol^LH.(16B,16G.16R) A^Sr ^^S. 5 lm2] ^(a luminous flux)* S^fe 

^A. 

33 T 1 ^ 12. 

*ll 11 1W 5ti°H, 

^7} ^^olis.(i6B ( 16G,16R)^- 91$ $2. 7l#(PCB) -tfofl 
2:fj*l|. 
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3^ 13. 

4 1 * £fe 2 ^ *fl°1H >«}-§-=]fe ^y>oli. 

14. 



la 
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